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Abstract 



PURPOSE:To obtain polyvinyl-alcoholic formed articles of a desired shape having high strength and water 
resistance by bringing a specific polyvinyl alcohol aqueous solution into contact with a liquid containing a 
boric acid compound to effect forming followed by insolubilization treatment. 

CONSTITUTION :(A) A polyvinyl alcohol aqueous solution of 0.3 to 40wt.% concentration having a pH of 
over 8, preferably 9 to 13 adjusted by adding an alkaline substance, suitably calcium hydroxide is brought 
into contact with (B) a liquid, preferably an aqueous solution containing 1g/l of a boric acid compound, 
suitably an inorganic acid of boric acid, to effect forming (for example, the component A is dripped from a 
cylindrical nozzle to form liquid drops and the drops are brought into contact with the component B), then the 
polyvinyl alcohol is insolubiiized (for example, frozen lower than -5 deg.C, preferably lower than -10 deg.C 
kept more than 1, preferably 10 hours, then thawed, and these operations are repeated more than once to' 
give the objective formed polyvinyl alcohol gel, particularly spherical drops of polyvinyl-alcohol gel. 
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[»**1] **-f*>}f» (pH) atSGUOtfU 

[»#E 2 ] «®«JO»tt*ti*«-C» 1 Eft 

too 0 1] 

[000 2] 

[fi£*©a*fi] K#^#y;Mi£#MK0H5gfl:iB 
ur. a*. *0§ww*^t**. cns©a*y> 

©a»£&*«$HP**Jil,TM:. 7**>« 
&. #5*-*>, 3p'J7^UJP75H. #UK=^7 

=.)\,7Jln-)V (CTFPVA&ftETft) ttrMt, 

s**wfiK. »* • sxoaiiftcfftu ±ftt«Dia 

C©#>J tfn;V7;U3-;«^*y;K0««i:UTtt. 
[0 0 0 3] ft*. PVAy;H&^-T5*SibT. 

p v a t7)v*>m.± v »j vuv>m&*mi*&%,*)v 
->->A*s«ic»*a«T»«fl;tft;a. pvAsy^ 

ftS-tt*** (*JHBB6 4-4 3 1 8 8^) . PVA* 

sjs*flasi*-?»*»at«tt*-tty;NfcT-5*}sfe (T 

*Mtt*tt. 2 3. 4 11 (1 9 86) 
3 0. 3 6M (1 9 8 6) ) *t»5nT^*. 
[0 0 04] 

[%mi>w&L&ttv%wm pvAy;p*KjftT* 

fc*. PVAi7;i^>a*hV<>A©g£*i$i8«a 
[b*;i">^A*««lcS«S-tt*^tt, PVAi:7;W 

*>a*hU9A©s#*s«K*nsj^©«ir & 

>y&A-f*>, A'U'^A'f^X 7;WSXtfA-f* 

>. *'j^A-r*x -tu^A-f*>. =yy;w*> 
P VA*S«£*2«*«*i;:»T-f.5;(rac 
J:4y;Wl:tt-5ia!Si60fe». pH®^b*iflc«i:0§ 

aicy;ws*uru*^c tm, %MMtmm:» 



(2) ft»W6-570 12 
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[00 0 5] 

[88H£#fcT*fc6ro#8] ±ERB**ft-r*fc«e> 
C*«9I#6a»«S*ttl,&lt*. **-f*>»* (p 
H) #8£U:©PVA*J8i££. *-}aSfc$1»£Stf 

ftfflasfT* 5 w t zftfttt * p v A&rmmw 
wcj;o^eti«;PVAy;Mi. &#tmtom>mz 

[0 0 0 6] BIT, *B9I0PVA*y;^«tt®8ii 

1-*^»ICO^TKWTS. *56WICfflffl-r-5PVAIi 
1 0 0 0 £l±4<ff* t< , 1700 £U*< 
«fc0»*UK PVA©y>fca?«9 8. 5*JPS£U: 
*W*L<. 9 9. 8 5€;UXSU:©SS±yWfcPVA 
*ty;k®S*l£±a><5 < i:0H : $U>. *569!©PVA<»:L 
Ttt. *£ttPVA©»S;W£*«9t©$»*i£ISSl<fcV> 
a? «BHIC*HT. ^»<DS-«rroXttPVA*fflV>«Ct!4* 
TS*. PVA*Jg«©«&tt. BV>B£. .fcrjSSBfc 

yjw±j£-fs*t. ii5.s*y;madt»5nntf. pv 

*. PVA£t^.O«ftI^oaS*«fc^lin*. PVA 

ajrr*<&gtt**a«, «mTPVAig^*stt*«T 
■r*«^ictt. fi6«tt*<tu;yji/ifia[«)^6. pva 

*8«©»a«0. 3~4 OSfiXjJtjfSLH. 

tc*v»r. **h*>»» ( P h) ss&uicnsrr* 

LTPVA*»«©pH*8«±, i?*L<tepH9~ 
1 3tCWBf*^ft*t»*LV^. 7JV*Utttt*i:LT 

£A. rtKfc^y^tfA, *BlbA'J9A, *Kfl:7 

*±h'J^A, ^»*>J9A. ^a***'J>?A. Kfl; 

v». *^wic*tt4*^a*fl:&«itbTtt*'>a'f* 
as«:tt*^ao«i«a!4^fsi/v>. *^a*ft#»s 

g/'Jfh )1&,±W#* L<. 10g/'Jy h;i/«±A* 
ckOffSK, fift««Tt>!SL3fcAfcl». CI© 

*^a*fl:^«is^t;a*ic7;i/* <jtt«)Hs«SDUT 

[0 0 0 7] ^ir. Wifi©#*^Sffl^T^r4^ 

©i« (Mmz&mt^^ow&nm ic^v>r. «t 

50 Da#ttlCK9i-r*. PVA*««lC7;l/*'Jtt%H* 
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(3) 



ftH¥6-5 7 0 1 2 



t;iasUfc«i:PVAS:iS»UT'bJ:K c©pva* 
pvA©y;wt£ffiSbft^«ffl-e, »± 
«. »*££©*#«**, &£«©«& »«yjK03s 
*e±»f*&»o*m». ±j£y*©tfc2*sis-f*a: 

PVA*»«£fi«IA«. fHftonftft&llTCtt**. 

*V>T*9«*fc£»S^trffl*£att3tt*. 
PVA*s«ffl««tt, *>>K*fl:S»££tr8tfM;:8 

ffiatfcBHKirEttLT. PVA*S«©«#jS7§54&,!:fe 

*. »tt^jg«oiagttn^©iig, SHEA, pva 

*S«K05ttS*MBf4Ctlt«toT. iSS 1 mm- 2 
OmmlCffiScaASft*. *9»*fc£««#trtt«: 

«fcoT. PVA*fc«©«Jg%£**K*fc£fci:©g 

K&Jh-eg*. £ffl±. **<0PVAy;W*Kjfi-T'5« 
£lcii, PVA*«tt£»TS-&*fc»<offLtiiW;:# 
> 73 Sffl t»* Z t It «fc 0 M{£i«Ogg$jiiA 5 !1 

-ttf-et**. WAtf7U-*->y;ua^a-ysffiffiLT 

K ±!E©*Stt««CfS«f-535rft<0 1 M*Cft*#(. 

Ttt»fcwiBttft<. ««. mitt. ##. sstt m 
n«. Rtitt. n&Rtt£®ft6»*«tt)OTr 
ire**. *9«iHfc**®«**Trt*sft&pvA 

A<o^Sfl:ffla*fT*5. PVA©*jgfl:*&stt&«© 

*&i«>*#Si«/BV>*C£a*TS*. fcfcjttf, 

(1) -51C61T. »tb<\t-l OWTVm* 
U HSWBU:. ffSL<ttl OUnfiU:* 

«pLm »a-r**ff*d«4<it)i0a±. 

< 2®JBLt»0>If. 

(2) PVAOMR(|(AC9»«flS«ttC^rr««» 
ICS**-**. SMttHML 10#£l±. JJSL<tt3 
0»K±**J:K PVA©«Sft2ffl©»*<fr&»i:l,T 
tt. MM-HJ9A. ttft7>*:z*A. 

A. ««V**$/>?A. aU7*3=9A. ?I>8t 
MJ*A, i'I>«7> : E:'JA. ?x>R#'JtfA. 

*MJ*A. «5»7>*Xtf A, S5»#'J£A, a 
5»7?*->OA, ffl5a7;U3n^A§©^«|<05 

t>itfiftK^-Ku^A*sat*«»*uv>. a^tti o o g 



( 3 ) IS** 2 0 ftftXETF. 3: K tt 5 2ft %&, 

Tc«ft**fc«. *icsaistt*. w*ftm\t~ e«t 
&n. gassa, admem. uses. 
&n>*#8*«ittfsn*. <eaufc«. pva^ihj© 

8£*3Sfc§l**&*fc. 1 5 OtfiU. #£L<tt 

2 o otsucamMefrttofco, *;PA7;io*t h 

±E0^ftro^Tt> (1) ©^feJi.fcOffSK, 
JO (1) ~ (3) ©#j££2^>JSU:WfJLTt>J;K £© 
■fc5tCLTS&n&PVA»y;Vj£««tt. gJdffllCfc 

LTfeff*n*Jli:ft<. B18ffiffl*«I«6tft*it*» 

[00 08] 

V>«R?tta»«t. KVm&ft&totf P H 8 «±fc* Z 

VA*s«t*?»*fcS»£Str«#£©85i)*ic<fc 
©<£#*. e>n*. 

C0009] 

**«. *«^ttcne©§y8wic«toiS)£3n*fe©Tr 

ttfcK 

mmi 

PVA (¥^fi'&«4 1 0 0. y>flsS9 9. 8 5*;W 

?s) *4oc®a*-emttnft»ft. pvAiaasa 

J0 *X (BIT. wtXtKE-T*) IC^*J:5ICPVAIC 
*SflDAT±ftSr7 9 2 glcU *Kft*^>"^A8 g 

hot:. 2^wfflau pva*s*u&. ens© 

(CAS 1 mmOSIMf- *«t 0#ltfcftS 2 
mm4fflt;zjl^l*SffifflLfcn-7-#>7'Tlm 
1/»T»«U X^-5-Tft»Lfc3 0 g/1©* 
-i7K*SS[lC**S5 cm©BS±0«TUfe. iSfTU 

fc*»tt*'>ft*i6««feB%c«tttftL.&. ens© 

a j 2 s o 1 4*««ix 9 o #ma«-r * c t k j: o t. 
TaMAae©lllttttlcs^>i^»tt©y;^*^snfc. 

C©yjHi»ttlC«»$n, tt*ttfe)5:V». ttSli3~ 
3. 5mm*T»ofc. C©«t^ lCbT#SnfcP VA 

y;nct3^T*«fe©»^tt€H^3t. y;v3 0gic» 

LT*3 0 0g«jBA, 3 0"ClCT«»Ufc. 

laafettg. saatfcKSfcttJLsnfca^fc. 

[0 0 10] Id&0l2 

1 i:E8S©P VA*4 0t:©a*T*<J 1 ^ffltt* 
50 ft. PVA«a5wtXlC**«fc5lCPVA(C**lDA 
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5 

T±«S; 7 9 2 g tZ U *»fl;#JU->?A 8 g fciD*. 

fc. pH«i2T*ot. z.n&mms*t#e> 1 1 o 

fcfcSSKrtfis 1 mmcoaattf £I& 0 ft tt&rtg 2 mm * 
<0 tf 1 LfcC!-5-#>:/T 1 m 1 /£• 

TSIStU X*-7-T«#Lfc3 0g/ I 0**8* 
«»IC*SS 5 cmtDBSiOSTTUfc. iTFUfciSiSI 

TB<8fe»l,fea. X9-7-?*t#LttGm & 12 
S O 1 4*£«C 1 0 #fflaffl«, «3ftN a 1 2 S O i 4 
*»«i#«U 1 0 5t>T4Bf|y]£l»3-&&. CftS 

5 ic e nfc p v Ay;nc^>^T**-c<o»^tts 

BKfc. y;P3 0glC»LT*3 0 0g&ln>l. 3 0"C 

[ooin $mm3 

1 i: H»© P V A & 4 0 "C CDja*T« 1 «fm«s» 
PVA»S5wt%JC^-5J:5(CPVAIC*SlDA 

r±m^ 7 9 2 gtcu *«ft*;p->OA8 gSfln*. 
fc. pHiii27r*^ft. cnsaff 1 1 0 
t. 2^wjaaL. pvA*as*tfc. cn^©s^a 

SitaitC rtS 1 mm©aitgfS5t 0 ttttfcftS 2 mm * 
cotfn;^ 1 l,fcn— 7-#>7T lml/» 

X^-7-T«^Lfe3 0g/l 
S»IC*Sffi5cmOil!3<kO«TLfc. »Tbfc«M 

LitPVAii^fiE^^ftsft^K^SaEt^liL. 3S 
S*T6<fflc»Ufca. -2 0 < CT2 0^fmaiSS*. 

3tU «i*14t>fcV>. tt£ti3~3. 5mm*t?*o 

ft. c©i5icuT#e.nfePVAy;nro^T*«pT 
©B^ttsn^fc. y;i^3 o gic»ur*3 o o g*jn 
a. 3ot:icT«»ufc. i*^«iaat>es. a&t 



(4) ftB¥6-5 70 12 

coo 12] tmmi 

nmvi i ti^«rop va*4 o < coja*T« 1 crafts 
». PVA«fi5wt*i;:fc*J:5(cpvAi;:*«iin*. 

T£*£ 8 0 0 glib fc. *»fc*Jt<S"?Attlni*.ft;5> 
■afc. pHtt7T*ofc. cn&«#Lfci&t&l 1 0 

■c. 2*mflau pvASB«Lfc. insrogsse 

SJfcftlCftg 1 mm<Dff»«H6S0ftttfc^S 2 mm* 

otf-;u§ i *€ffiffltftn-7-#>:/Tr imi/» 

T&iSU X*-7-T«#L.fc 3 Og/I W#?K# 
i0 8«K*8B5cm©8S<l:DirFL&. »TLfc«« 

c Lsm&miS:ft% z t ft. 
coo 1 3] tt&m2 

$mmi tmmapvAH o^<ofi*T*si crafts* 

». PVA«S5wt«lra*^5ICPVA(C*SUDA 
T±«£7 9 2 gfCU *»Yb*;>->^A8 g*J)DA 
fc. pH«12-C»t)fc. ^nStttfbftatfc 1 1 0 

■c. pvAssupufc. znt,<D&<&m 

*3fe«HlCrtg 1 mm©a««H&m 0 Wtfcl^g 2 mm * 
it? OK=Jl^l*&ffifflbfcP-7-#>yTlml/» 
-?2SffiU X*-?-Tft#Lfc3 0g/l 
««C*StB5cm©il5*J:0)9iTbft:. iSTU&ffiSl 

®*T»<tt»t&. -eoaropvA^ftfflaiiff^ 

n. *S*ttt>&^. »Stt3~3. 5ram*?»ofc. 

i<z> J: 5 ic Lx&ztift p v Ay;nct?^T*«t>-ro» 

5(7 AttSW^fc. V)V 3 0 g iCttbT* 3 0 0 g SlIDA. 

3 0t:icT*»u&. 3ea. y;w»»UTLSv>» 

CO 0 1 4] 
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